The paper mainly studies trade complementarity between China and three Baltic States, namely Lithuania, Latvia and Estonia. The paper first introduces China and the three Baltic States' current trade situation. It then makes an empirical analysis on the trade complementarity between China and the three Baltic States by using models of revealed comparative advantage (RCA) and trade complementarity index (TCI) respectively, which reveals that complementarities of China to the Baltic States are mainly in the laborintensive products, while complementarities of the three Baltic States to China are in the resource-intensive products. However, the current structure of imported goods from the Baltic States to China is different from the results of complementarity analysis. In this study an expanded trade gravity model is used to analyze trade potential, which helps to develop feasible trade strategies and it shows that trade between China and the Baltic States needs to be fully exploited.
Introduction
In 2013, President Xi Jinping coined a strategic conception of the Silk Road Economic Belt and 21st-Century Maritime Silk Road, known as "One Belt One Road". The three Baltic States, namely Lithuania, Latvia and Estonia, are of a strategic location to connect the active East Asian economic area and the highly developed European economic area, which play an important role to the successful development of "One Belt One Road" project. Since then, the trade between China and the Baltic States has been more closely connected which has significant influences on mutual benefits of countries along the "One Belt One Road". For a more successful and improved trade situation, how to decide future development strategies of China and the Baltic States based on trade complementarity will be one of the key concerns. However, the studies on trade complementarity have never included complementarity between China and the Baltic States and this paper is written to fill in this gap and to emphasize the importance of research on Sino-Baltic trade complementarity as well.
The paper is divided into six sections. First, a brief introduction and the structure of the paper are presented and a literature review is followed after the introduction. Then the current trade patterns between China and the Baltic States are illustrated. The fourth section is an empirical analysis concerning Sino-Baltic trade complementarity by adopting models of RCA and TCI. The expanded trade gravity model is used in the fifth section to find out trade potential between China and the Baltic States. Lastly, the conclusion and Sino-Baltic trade development strategies are made and discussed.
Literature review
Since there have no empirical studies on trade complementarity between China and the Baltic States, the complementarity between other countries can be used as a reference for this study. Peridy (2005) concluded that trade complementarity among Pan-Arab countries, which included Egypt, Jordan, Morocco and Tunisia, was low and it limited future trade potential among those countries. Basu and Datta (2007) found that Bangladesh lacked trade complementarity to India by calculating the revealed comparative advantage index, which may lead to problems on trade balance. Zhou et al. (2007) examined the trade complementarity on agriculture trade between China and Australia, which a result of high level of complementarity and growing trend. Andreosso (2009) found obvious trade complementarity between South Korea and the European Union when using different indexes, such as RCA and TCI, to measure it. Lv and Xiang (2010) used the revealed comparative advantage analysis and Intra-Industry Index to identify trade complementarity between China and USA. According to Munemo (2011) , the result of empirical research showed that trade complementarity of China to Southern African countries was much higher than Southern African countries to China. Hatab et al. (2012) suggested that trade complementarity of China to Egypt was increasing, while that of Egypt to China was decreasing from the analysis. Natos et al. (2014) concluded that the calculation results of the indexes, like the trade complementarity index, indicated that complementarity of Western Balkans to other EU member states was not quite favorable. Vahalik (2014) analyzed the trade complementarity among EU, China and the Association of Southeast Asian Nations (ASEAN), which implied that EU was a bigger trading partner to ASEAN than to China. Khadan and Hosein (2015) argued that the trade complementarity level of 2.3. Import and export structure between China and Estonia SITC7 occupies the majority of export goods from China to Estonia, but it has a dropping trend from 71.43% in 2002 to 50.32% in 2015. On the contrary, the proportion of SITC8 and SITC6 grows steadily. The rest categories only make up a small proportion of goods exported from China to Estonia. The above data show that capital-intensive products and labor-intensive products are mainly export commodities, especially SITC7. However, the capital-intensive goods have a dropping trend, while the labor-intensive goods show a positive trend. As for the import, the import structure of China from Estonia currently has a tendency of changing to capital-intensive goods and labor-intensives goods, particularly capital-intensive products, instead of resource-intensive goods. Smith (1776) proposed the theory of absolute advantage, which means that if the labor productivity of Country A in one product is higher than Country B, Country A will export this product. However, in reality, developed countries have absolute advantage in almost all products and still trade with other countries. Under this circumstance, Ricardo (1817) put forward the law of comparative advantage. In his opinion, even if Country A has absolute advantages in both products and Country B has absolute disadvantages, the possibility of trade would still exist if the absolute advantages are different. The comparative advantages can be determined by factor endowments, differences in labor productivity or production levels and technology characteristics.
Trade Complementarity Analysis between
In this research, revealed comparative advantage (RCA) index is used to measure the comparative advantage of China and the Baltic States. The notion of RCA was proposed by Balassa (1965) , which was defined as the ratio between the proportion of a particular commodity in the total export of the country and the share of this commodity in the world total export. RCA can be written as:
( 1) Where:
This index can be regarded as an indicator for evaluating comparative advantage and international competitiveness. In general, if RCA<0.8, it means that this commodity owns little world competitiveness; if RCA is between 0.8 and 1.25, it starts to enjoy certain comparative advantage; if RCA is between 1.25 and 2.5, the competitiveness is considerable; if RCA>2.5, this kind of goods is strongly competitive.
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Trade Complementarity Index
One of the most common methods to measure trade complementarity and the trade relationship between different countries is using trade complementarity index (TCI). Drysdale (1969) defined TCI as product of the revealed comparative advantage index measured by the export of one country in a certain commodity and the revealed comparative disadvantage index measured by the import of the other country in that commodity. TCI can be expressed as: (2) ( 3) Where:
-trade complementarity index of country i and j in product k -comparative advantage of export product k in country i -comparative advantage of export product k in country j -total import of product k in country j -total import of country j -total import of product k in the world w -total import of the world w Generally, if TCI>1, the trade complementarity is strong, otherwise it is weak. When the export commodity of one country is identical with the import commodity of the other country, TCI tends to be greater.
In the following analysis, the trade data between China and Lithuania, Latvia and Estonia are selected from UN Comtrade. Meanwhile, all the data are based on SITC Rev3.
Empirical analysis
RCA analysis
The RCA for China and the Baltic States can be seen in table no. 1, table no. 2, table no. 3 and table no. 4 below. From these tables, it can be seen that the comparative advantages of China mainly occur in the labor-intensive goods from 2002 to 2015, especially SITC8. Meanwhile, the SITC7 has achieved certain competitiveness as well. Considering the three Baltic States, the comparative advantages occurred in the resource-intensive goods, particularly SITC0, SITC1 and SITC2. These results are consistent with the resource endowment in China and the Baltic States. For the capital-intensive goods, China lacks complementarity with Lithuania generally as well. However, the complementarity of China to Lithuania in the labor-intensive goods is quite strong and steady. As a result, China should strengthen the trade in labor-intensive goods and limit the trade in resource-intensive goods. Table no. 8 clearly shows that Latvia has extremely strong trade complementarity in SITC2 of the resource-intensive goods with China from 2002 to 2015, followed by SITC1. Although the other categories of the resource-intensive goods present improvements, they still lack complementarity with China. For the capital-intensive goods, Latvia does not own trade complementarity with China. For the labor-intensive commodities, the complementarity of Latvia to China has a downward trend. Considering SITC5, Latvia used to have complementarity with China from 2002 to 2015, but it lost complementarity in 2015. Considering SITC7, it is lack of complementarity on the whole. As a result, Latvia should focus on exporting resource-intensive commodities, especially SITC2. Table no . 9 reveals that China does not have any trade complementarities in resourceintensive commodities to Estonia, especially for SITC4. Among the capital-intensive products, China lacks complementarity in SITC5 but has it in SITC7 to Estonia. For the labor-intensive goods, China has palpable complementarity to Estonia. However, the complementarity gradually decreases from 2002 to 2015. In general, the trade complementarity of China to Estonia mainly appears in the labor-intensive goods and machinery and transport equipment, which China should export more in the future. Table no . 10 demonstrates that in the resource-intensive goods, Estonia has trade complementarity only in SITC2 and the complementarity is significant. For SITC3, it may be a future star for the complementarity of Estonia to China, since it has an increasing trend from 2002 to 2015. However, for the other categories in the resource-intensive goods, it lacks complementarity. In addition, Estonia does not own obvious complementarities from 2002 to 2015 to China in almost all categories of the capital-intensive goods and laborintensive goods. Among those products, SITC7 has a steady and optimistic trend. And hence, Estonia should export SITC2 and SITC3, particularly SITC2, which it has trade complementarity, to China. Soloaga and Winters (2011) , the relative distance is used due to limited cross-sectional data. If the absolute distance is used, singular matrix will occur, which will cause the correct function of the estimation.
 Data sources
The new trade gravity model is based on panel data, the time span of which is from 1996 to 2015 and the cross sections of which are Lithuania, Latvia and Estonia. Among those, the trade data between China and the Baltic States are selected from the UN Comtrade Database. The data of GDP per capita and population are from World Development Indicators of the World Bank, so is the population data. The distance variable is the distance between Beijing and Vilnius, Riga and Tallinn, which is obtained from CEPII database.
Empirical results and analysis
There are three regression estimation methods for panel data, namely pooled regression, random effect model and fixed effect model. Since the Hausman test accepts random effect model, we used it and got the following results:
From the equation 5, it is known that the greatest factor that affects trade value between China and the Baltic States is distance. As the distance increases 1%, the total trade value decreases by 6.992%, which means distance is the main factor hindering the trade development. As a result, it is necessary to construct a good transportation infrastructure, such as rail, air and maritime transport, in order to weaken this strong negative impact. In terms of GDP per capita of the Baltic States, if it rises by 1%, the total trade will increase by 1.277%. However, if the GDP per capita of China increases by 1%, the trade will only rise by 0.654%. This shows that the trade structure is quite unreasonable. As for the population factor, the trade value will rise by 0.662% for every increased 1% of it. Whether the Baltic States join Eurozone and whether China and the Baltic States belong to WTO have the same effect on total trade value as expected.
Trade potential and the possible development countermeasures
The research gets the analog value T' of the trade value between China and the Baltic States from 1996 to 2015 by substituting the parameters into Equation 5. After that, it is easy to estimate the trade potential by dividing the actual trade value by the analog one, which has been shown in Table 11 . If the result is less than 0.8, huge potential exists there. If the result is between 0.8 and 1.2, it is in a pioneering state of potential. If the result is over 1.2, the potential is limited and reform will be needed.
From Based on the liner regression equation, this research proposes the following possible development countermeasures:
 China and the three Baltic States can construct a wide range of transport infrastructure, such as rail transport, maritime transport and air transport, to reduce trade costs, in order to completely exploit trade potential and promote future trade development.
 China and Lithuania, Latvia, and Estonia should reform their trade structures based on their own trade complementarities. China should strengthen the production and export of labor-intensive products, while the Baltic States should pay more attention to the export of resource-intensive goods, especially crude materials, so as to fully use the trade potential between China and the Baltic States. 
Conclusion
With the proposed concept of "One Belt One Road" project in China, the trade between China and the Baltic States has been highly promoted. However, to the best of our knowledge scholars have never studied trade complementarity between China and the Baltic States, namely Lithuania, Latvia and Estonia. This paper is written to fill in the gap and to emphasize the importance of research on Sino-Baltic trade complementarity as well.
In this research we made a detailed analysis of trade complementarity between China and the Baltic States by calculating the RCA and TCI indexes. Meanwhile, trade potential and possible development strategies are measured through the establishment of an expanded trade gravity model. Based on the research we can draw the following conclusions and development strategies.
First, trade complementarity is mainly reflected on factor endowments and comparative advantages, which means that China has trade complementarity with the Baltic States in the labor-intensive commodities and Lithuania, Latvia and Estonia have it mainly in the resource-intensive goods, especially the crude materials. However, the current import and export structure of China has certain difference with the trade complementarity results, mainly reflecting in the import structure of China from the Baltic States. Currently, the Baltic States have a tendency of exporting the capital-intensive goods and labor-intensive goods, particularly in Lithuania and Estonia. Consequently, for the future trade development, the trade structure needs to follow the trade complementarity results, which means that China should export more labor-intensive goods and import more resource-intensive goods, especially the crude materials.
Secondly, after constructing the expanded trade gravity model, we found that distance is the greatest factor that influences total trade value between China and the Baltic States, followed by the GDP factor. Meanwhile, by comparing the analog value from the regression of the trade gravity model and the actual value of China and the Baltic States, it is found that the results are roughly the same between China and Lithuania, Latvia and Estonia from 1996 to 2015, which are around 1. That is, the exploitation of the trade potential between China and the Baltic States in recent years is not satisfied. One of the methods to exploit the trade potential and promote the future trade development between China and the Baltic States is to strengthen the transport infrastructure construction to weaken the negative influence brought by distance.
